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Aim: Review the impact of master's-educated nurses on inpatient care in different
healthcare systems and specialties.
Background: Improved healthcare service quality and efficiency are needed due to a number
of factors, including an aging population, advancing medical technology and increasingly
complex methods of healthcare delivery. Overcoming these challenges requires nurses
with more than a basic nursing education. However, masters training for Chinese nurses is
a relatively new development, and, therefore, the cost effectiveness of master's-educated
nurses in China and extent to which they contribute to improvements in access to Chinese
healthcare services and the quality of those services remains unknown.
Method: A systematic review of quantitative studies was conducted using PubMed and the
China National Knowledge Infrastructure (CNKI). Studies were included in this review if
they met the inclusion criteria.
Results: Nine papers met the inclusion criteria and were included in this review. These
studies indicated that palliative care, continuity of care, mental health, transition care,
post-transplant care and central venous catheter care were improved when patient care
was delivered by master's-educated nurses.
Conclusion: Developing master's education for nurses may improve the current standard of
health care and help meet modern challenges. This topic deserves additional attention at
the academic and policy level. This review provides an important reference for Chinese
nursing educators and policy makers.
Copyright © 2015, Chinese Nursing Association. Production and hosting by Elsevier
(Singapore) Pte Ltd. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).1. Introduction
The inception of nursing education in China can be traced
back to 1888. However, a multitude of sociopolitical and. Guo).
Nursing Association.
Association. Production
://creativecommons.org/economic factors has resulted in the relatively slow devel-
opment of nursing education programs in China when
compared with other countries [1].Master's-educated nurses
have been established for up to four decades in many other
countries, including the United States; however, theand hosting by Elsevier (Singapore) Pte Ltd. This is an open access
licenses/by-nc-nd/4.0/).
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1990, the Ministry of Education and Peking University's
(Formerly named Beijing Medical University) School of
Nursing established the first 3-year graduate nursing pro-
gram in China and trained the first generation of master's-
educated nursing faculty. In 1994, the China Medical Broad
(CMB) and Chiang Mai University in Thailand cooperated to
develop another master's program that included eight key
medical universities in mainland China. These graduate
nursing programs incorporated theory, education, research
and clinical components. Most of the graduates of these
programs ultimately took faculty positions, further contrib-
uting to the rapid growth of graduate nursing education
programs in mainland China. While the master of nursing
programs in China initially aimed to produce both clinical
nursing experts and academic nursing researchers, in prac-
ticemost of the early master's programs focused on research.
This trend changed with the establishment of doctoral
nursing programs in 2003. In 2008, several universities,
including Peking University, established clinically focused
master programs to train nursing clinicians and clinical
nursing specialists [1].
Although master's nursing program enrollment has been
increasing dramatically, nursing authorities, researchers,
policy makers and experts agree that it is critically important
to develop nursing education at the master's level in China.
This consensus has identified intensive care, emergency
care, organ transplantation, operative nursing and cancer
care as the clinical tracts in greatest need of expanded
training [2]. Modern trends, including an aging population,
rapidly advancing medical technologies and an increasingly
complex healthcare delivery system, require the develop-
ment of healthcare services with a higher quality and effi-
ciency of healthcare delivery [3]. To meet the increasing
demands of modern healthcare, nurses are increasingly
required to possess advanced and specialized expertise [4].
Traditionally, the role of Chinese nurses has been charac-
terized as task-driven and lacking autonomy. In the modern
clinical setting, nurses are challenged to think critically and
make autonomous decisions within a well-defined scope of
practice. Thus, modern nurses increasingly need advanced
nursing education to succeed in their clinical role. Further
emphasizing the need for expanded education programs, the
current demand for nursing master graduates exceeds the
number of graduates now being produced by nursing
programs.
Evidence from other countries indicates that master's-
educated nurses positively influence patient outcomes in
various and distinctive healthcare settings by providing
improved communication ability, expanded clinical knowl-
edge and stronger critical thinking skills [5]. Previous studiesTable 1 e PICOS review questions.
Population
Intervention
Comparison
Outcome
Study designhave demonstrated that master's-educated nurses improved
healthcare accessibility [6], chronic health care management,
waiting time [7], and healthcare outcomes. Furthermore, the
presence of master's-educated nurses reduced the average
length of hospitalization and healthcare costs [8]. Moreover,
evidence indicates that it is especially important to have
master's-educated nurses involved in specialties related to
women's reproductive health, including gynecology and ob-
stetrics. Studies have demonstrated that care delivered by
master's-educated nurses was associated with reduced
newborn mortality prior to 24 weeks, decreased use of
regional analgesia, lowered risk of instrumental birth and
improved likelihood of breastfeeding [9]. However, because
this profession remains in its infancy in China, it remains
unknown whether master's-educated nurses can practically
and cost effectively contribute to improved health care access
and quality in China.
Earlier reviews have been conducted exploring master's-
educated nurse related topics [5]; however, few have exam-
ined the impact of master's-educated nurses on inpatient
care. This review explores the impact of master's-educated
nurses on inpatient care in a variety of healthcare systems
and specialties. In this review, the healthcare outcomes of
patients cared for by master's-educated nurses have been
compared with the outcomes achieved by physicians, bache-
lor's-educated nurses and nurse's aides to identify the char-
acteristics of care and patient outcomes associated with care
delivered by master's-educated nurses. This review will serve
as a guiding resource as China advances its master's educa-
tion in nursing programs and Chinese hospitals make future
staffing decisions regarding nurses.2. Methods
2.1. Design and search strategy
A systematic review was conducted based on processes-
specified research evidence. A step-by-step design was used
to search for and review, rate, grade and synthesize the results
relevant studies. The research question was designed ac-
cording to PICO principles (patient, problem or population, P;
intervention, I; comparison, C; and outcome(s), O; See Table 1).
Searches using library informatics and the PubMed and China
National Knowledge Infrastructure (CNKI) databases were
used to identify relevant studies published from the years
2000e2015. Searches consisted of combinations of mesh
terms, index terms and text words (Tables 2 and 3). The search
strategy was designed to be broad to enable high search
sensitivity.Master's-educated nurses
None
None
Patient care
Case-control, cross-sectional, interventional and cohort studies
Table 2 e PubMed search terms.
#1
 Graduate, Nursing, Education [Mesh] OR
 Master's prepared nurse [Text Word] OR
 Master's prepared nurses [Text Word] OR
 APRN [Text Word] OR
 Advanced practice nurses [Text Word] OR
 Advanced practice nursing [Text Word] OR
 Postgraduate nurse education [Text Word] OR
 Postgraduate nursing education [Text Word] OR
 Education, Postgraduate nursing [Text Word] OR
 Graduate nursing education [Text Word] OR
 Graduate nurse education [Text Word]
#2
Treatment outcomes [Mesh] OR
Treatment outcome [Text Word] OR
Patient outcome [Text Word] OR
Patient outcomes [Text Word] OR
Patient improvement [Text Word] OR
Health improvement [Text Word]
#1 AND#2
i n t e r n a t i o n a l j o u rn a l o f n u r s i n g s c i e n c e s 2 ( 2 0 1 5 ) 4 1 4e4 2 14162.2. Inclusion and exclusion criteria
Articles were considered for inclusion if the study met the
following criteria: 1) Case-control, cross-sectional, interven-
tional or cohort study; 2) Primarily examined inpatient care
and outcome for patients treated by master's-educated
nurses; 3) Transitional care from hospital to home of patients
treated bymaster's-educated nurses; 4) Published in English or
Chinese; 4) Published between 2000 and 2015. Patient out-
comes were attributed to master's-educated nurses if the
nurses in question worked independently or in a leadership
role.
Articles were excluded if they met the following criteria: 1)
The topic was irrelevant to nursing education at the master's
level, such as post-registration certificates or diplomas; 2) The
article concerned subjects with unstated or unclear education
levels; 3) Case series and case reports were excluded due to a
high potential for bias; 4) Articles without primary data, such
as literature reviews and meta-analysis; 5) The study did not
report patient outcomes; 6) The studywas not conducted in an
inpatient setting; 7) The study was published in a language
other than English or Chinese.
2.2.1. Analysis of search outcomes
Fig. 1 depicts the summary of search results with all inclusion
or exclusion criteria. Search result analysis was divided into
two steps: 1) title and abstract review, 2) full article review.
Analysis was conducted by two researchers independently.Table 3 e CNKI search terms.
#1
 Graduate, Nursing, Education (Chinese) OR
 Master's prepared nurse (Chinese) OR
#2
 Treatment outcomes (Chinese) OR
 Patient outcome (Chinese) OR
 Health improvement (Chinese) OR
#1 AND#2Any unresolved disagreement was resolved by a third, inde-
pendent researcher. Using library informatics, a pre-
established search strategy and a list of key words, 141 and
22 articles were retrieved from PubMed and CNKI, respec-
tively. After title and abstract review, the following articles
were excluded: 97 articles were excluded because they were
the wrong study type, primarily because they were review
papers; 13 articles were excluded because the studies were
conducted in outpatient settings, such as communities and
outpatient clinics; 14 studies were excluded because the
included nurses were not or not explicitly stated by the study
to be master's-educated nurses; 25 studies were excluded
because they did not report patient outcome. Following this
exclusion process, 14 articles remained to be considered by
full text review. During full text review, three studies were
excluded because the full text of the article could not be found;
one study was excluded because it was not explicitly stated in
the text that the nurses in the study held a master's degree;
and one studywas excluded due to duplication. After the two-
step selection process, nine studies remained for further
analysis.
2.2.2. Quality appraisal
Study qualitywas assessed using amodified scale informed by
the Jadad scale (Table 4) [10,11]. Two researchers indepen-
dently rated the quality of each study and assigned an 8-point
score. Disagreements were resolved by a third independent
researcher. A score5 was considered high quality; a score4
was considered low quality.
2.2.3. Data extraction
Key information, including title, design, sample size, research
focus and study outcomes were extracted from the selected
articles. A single researcher independently completed the
abstraction form. A second researcher checked the first re-
viewer's entry for completion, clarity and accuracy. Any dis-
agreements were resolved by a third researcher.
Characteristics of the included studies are depicted in Table 5.3. Results
The results of the nine papers can be divided into six major
areas: palliative care [12], continuity of care [13], transition
(from hospital to home) care [14,15], post-transplant care [16],
central line insertion [17], and mental health [18]. The results
of the papers were grouped based on the content and illus-
trated separately.
3.1. Palliative care outcomes
A randomized controlled trial conducted in a cancer institute
investigated the quality of life and patient outcomes of 322
participants with life-limiting cancer [12]. Patients were ran-
domized into two groups: the first group received four-weeks
of multi-component, psycho-educational intervention by
master's-educated nurses and the second group received
standard oncology care. Monthly follow-up examinations
were performed until patient death or study completion. This
study reported that the master's-educated nurse intervention
Fig. 1 e Summary of PubMed search results.
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with reduced depression occurrence. No differences were re-
ported in survival outcomes, symptom intensities, emergency
visits, ICU stays or hospital stays between the two treatment
groups.3.2. Continuity of care outcomes
The impact of master's-educated nurses was reported in a
study [13] that assessed patient outcomes and continuity of
care (including weekends) in a cardiothoracic ward. The study
recruited 6295 patients who had received cardiac operations
and grouped thembased onwhether or notmaster's-educated
nurses were present during their care. The study reported that
master's-educated nurse involvement was associated with a
reduction in cardiac intensive care unit readmission fromTable 4 e Quality appraisal.
Were participants in both groups similar? No (0) Yes (1)
Was setting of both groups similar? No (0) Yes (1)
Was sample size in both groups adequate? Less than 30 per group (0) 31-
Were measures reliable and valid? No (0) Yes (1)
Was bias controlled? No (0) Yes (1)
Can the outcome be attributed to the APRN? Yes (2) Partial (1) No (0)
Potential range 0-82.6% to 1.9%, a reduction in hospital stay from 10 to 8 days and
an improved overall survival rate from 96.5% to 98.0%. Sta-
tistical analysis indicated that the presence (or absence) of
master's-educated nurses was the strongest outcome predic-
tor of patient survival.3.3. Post-transplant care outcomes
Renal transplant recipient outcomes were examined in a
study [16] that compared the outcomes of patients who
received a master's-educated nurse led inter-professional
collaborative chronic care or a traditional physician led
model of care. Patients in both groups faced an elevated risk of
complications and co-morbidities associated with their sur-
gery. Patient outcomes weremeasured according to published
guidelines concerning renal transplant recipients. The study60 per group (1) >60 per group (2)
Table 5 e Included study characteristics.
Author Setting Design Sample size Research focus Outcomes Quality
Appraisal
1 Southey et al., 2014 UK, one adult
cardiothoracic ward
Prospectively collected and
validated data of patients
pre-NP era (n ¼ 2385)
vs post-NP era
(n ¼ 3910)
To assess the impact on patient care
following the nurse practitioner's
cover in the cardiothoracic ward,
including weekend time.
1. A decrease in the rate of cardiac
intensive care unit readmission from
2.6% to 1.9% (p ¼ 0.05) and length of
hospital stay from 10 to 8 days
(p < 0.01) 2. A significant improvement
in overall survival after cardiac surgery
from 96.5% to 98.0% (p < 0.01)
6
2 Parrish et al., 2013 USA, seven APPN behavioral
health offices in Central
Kentucky
A longitudinal study design
using repeated measures at
baseline and at one and
three-months post-
initiation of treatment
n ¼ 20 To evaluate the effectiveness of the
Advanced Practice Psychiatric Nurse
(APPN) in improving clinical outcomes
of depressed clients and measured
their’ level of satisfaction with APPN
care.
Overall improvement in depressive
symptoms from baseline to the three-
month follow up interview was
observed based on the scores on the
PHQ-9, OQ-45 and SES. The BDI
trended toward a decrease in
depressive symptoms; however, the
overall decrease was not statistically
significant
5
3 Bakitas et al., 2009 USA, a rural, National
Cancer Institute-designated
comprehensive cancer
center in New Hampshire
and affiliated outreach
clinics and a VA medical
center in Vermont
A randomized controlled
trial conducted from
November 2003 through
May 2008
Intervention group
(n ¼ 161) vs control
group (n ¼ 161)
To determine the effects of a master's
nurse led interventions on quality of
life, symptom intensity, mood, and
resource use in patients with
advanced cancer.
1. The estimated treatment effects in
participants who died or not during
the study were higher scores for
quality of life and mood. 2. Symptom
intensity scores or reduced days in the
hospital or ICU or emergency
department visits did not differ
between the 2 groups.
7
4 Bissonnette et al., 2013 Canada, a tertiary care
hospital transplant clinic
A before/after design with
propensity scoreematched
controls
intervention period
(n ¼ 40) and control
period (n ¼ 40)
To evaluate whether an advanced
practice nurse-led inter-professional
collaborative chronic care approach
could improve clinical outcomes for
CKD transplant patients compared
with a traditional physician-ledmodel.
1. A greater proportion of intervention
patients achieved the outcome and
had discussions about end-stage
treatment options compared with
controls. 2. The intervention patients
had significantly fewer emergency
room visits and hospital admissions
compared with the control patients. 3.
There were no significant differences
found between the groups in systolic/
diastolic blood pressure, carbon
dioxide, hemoglobin or phosphate
parameters.
5
5 Mitchell et al., 2008 USA, four hospitals in the
Pacific Northwest
A randomized treatment
efficacy study with active
controls
n ¼ 101, sample size
for each arm not
mentioned
To evaluate the efficacy of a new brief
psychosocial/behavioral intervention
by master's prepared nurses
adjunctive to antidepressant
treatment in reducing post-stroke
depression and improving functional
outcomes.
1. A reduction in depressive symptom
severity at 12 months after stroke.
2. A reduction in limitations in activity,
participation, and overall stroke
impact at 6, 12 and 24 months post-
stroke.
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6 Forsyth et al., 2010 USA, a 14-bed, locked
inpatient adult unit
providing specialized
psychiatric services
A descriptive design with a
retrospective cohort chart
review was conducted.
n ¼ 427 To describe changes in positive and
negative thinking in adult inpatients
with depression who attended an
Advanced Practice Nurse-led Cognitive
Behavioral Therapy group on 1
inpatient unit in a large medical
center.
A significant change (p ¼ .001) in both
positive and negative thinking in the
desired direction between admission
and discharge.
8
7 King et al., 2007 USA, a tertiary care
children's hospital
Observational cohort study Before group 1
(n ¼ 228) and after
group 2 (n ¼ 311)
To determine whether a transport
team composed of advanced practice
nurses could function as effectively as
a physician-nurse team, as measured
by patient outcome.
1. No significant differences in mean
pediatric risk of mortality scores
between group 1 and group 2 patients.
2. Mortality was equivalent.
3. Group 2 transport times were
significantly shorter than group 1
times.
7
8 Nalor et al., 2004 USA, six Philadelphia
academic and community
hospitals
Randomized, controlled
trial
control n ¼ 121
vs intevention
n ¼ 118
To examine the effectiveness of a
transitional care intervention
delivered by advanced practice nurses
(APNs) to elders hospitalized due to
heart failure.
1. Time to first readmission or death
was longer in intervention patients.
2. At 52 weeks, intervention group
patients had fewer readmissions and
lower mean total costs.
3. For intervention patients, only
short-term improvements were
demonstrated in overall quality of life,
physical dimension of quality of life
and patient satisfaction.
8
9 Casey & Davies, 2003 UK, a dialysis unit A prospective analysis ANP group (n ¼ 117)
vs. medical team
group (n ¼ 172)
To investigate dialysis central venous
catheter line insertion by an Advanced
Nurse Practitioner in comparison with
medical colleagues using specified
outcome measures.
No statistical differences were found
with respect to CVC longevity, elective
and non-elective removal with
infection between the ANP and the
nephrology medical staff.
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significantly fewer emergency room visits and hospital ad-
missions. The patients of master's-educated nurses also
exhibited better clinical outcomes and a higher level of
engagement in discussions of end-stage treatment options.
No differences were observed between measurements of
blood pressure, carbon dioxide, hemoglobin or phosphate
parameters between patients who receivedmaster's-educated
nurse led inter-professional collaborative chronic care or the
traditional physician led model of care.
3.4. Central venous catheter (CVC) insertion outcomes
A study reported differences in outcomes following central
venous catheter insertion by physicians (172 insertions) or
master's-educated nurses (117 insertions) over two years [17].
The study reported no differences in CVC longevity, or the rate
of elective or non-elective removal due to infection.
3.4.1. Mental health outcomes
A randomized controlled study [18] enrolled 101 survivors of
post-ischemic stroke with post-stroke depression. The study
subjects were randomly assigned into two groups. The first
group received antidepressants and a brief psychosocial/
behavioral intervention that was administered by a master's-
educated nurse. The second group received standard care plus
antidepressants. After twelve months, the study reported
reduced depressive symptom severity and improved capacity
for physical activity among participants who received mas-
ter's-educated nurse intervention.
Another study conducted in a large medical center [19]
examined outcomes associated with inpatient attendance of
an Advanced Practice Nurse-led Cognitive Behavioral Therapy
Group by inpatients with depression. The study reported an
improvement in both positive and negative thoughts among
patients who attended the therapy group meetings.
A pilot longitudinal study [20] evaluated outcomes among
patients with major depression following prescriptive and
psychotherapeutic interventions administered by master's-
educated nurses. The study reported that master's-educated
nurses were very effective in treating depressive symptoms
and that the patients were very satisfied with the treatment
they received from the master's-educated nurses.
3.4.2. Transition/transport of care outcomes
A randomized controlled trial [15] compared outcomes of
transitional care (hospital to home) among vulnerable, elderly
patients with heart failure when the transitional care was
coordinated by master's-educated nurses or other healthcare
personnel. Fifty-two weeks following patient discharge, the
study reported that the group who had their transitional care
coordinated by master's-educated nurses had fewer read-
missions and lowered total cost. Additionally, quality of life
and patient satisfaction exhibited short-term (12 weeks)
improvement among the master's-educated nurse transi-
tional care group.
Another study [14] compared outcomes among pediatric
and neonatal patients transported by a master's-educated
nurse team, rather than a combined team composed of phy-
sicians and nurses. The study reported that pediatricmortality was unchanged between the two groups, but that
the master's-educated nurse group was associated with
shortened transport time. Eight intubations were performed
by the master's-educated nurses during the course of the
study, all of which were successful.4. Discussion
This review is the first to examine the impact of master's-
educated nurses on inpatient care. However, a number of
limitations should be kept in mind. This review is not an
exhaustive of all existing studies, and we searched just two
databases and included nine studies. Although 22 Chinese
articles were retrieved by our initial search, each of these
Chinese articles was disqualified from inclusion in the review
due to the exclusion criteria. Most of the topics discussed in
this review involve the results of just a single study, making
the generalization of these results uncertain. Furthermore,
seven of the studies were conducted in the US, one in the UK
and one in Canada. None of the included studies was con-
ducted in Asian countries. Therefore, any conclusions drawn
from this review regarding China's master nursing education
development must be considered with caution. Additional,
original, Chinese based studies are needed to fill the research
gap.
Despite these limitations, this review supports the impor-
tance of increasing master's-educated nursing programs in
China. Including master's-educated nurses in inpatient care
saved time, improved clinical outcomes, lowered mortality
and improved quality of life. When delivery of the same ser-
vices was compared between physicians and master's-
educated nurses, services provided by master's-educated
nurses had equivalent or even improved outcomes.
Palliative care is an area of healthcare that remains in its
early stages of development in the Chinese healthcare system.
However, there is an increasing need and trend to develop
palliative care in China. Because master's-educated nurses
have been demonstrated effective at improving patients' end
of life quality of life, this is an area of healthcare where the
increasing need can easily be addressed by increasing the
education and staffing of master's-educated nurses [12].
Furthermore, China's society is aging. This aging trend de-
mands more healthcare professionals specialized in geron-
tology, andmaster's-educated nurses can helpmeet this need.
Master's-educated nurses have been demonstrated effective
at taking care of elders with chronic illness [7], surgical needs
[16] and depressive symptoms [18,19].
The studies included in this review provide important in-
sights into how the potential of master's-educated nurses
might bemaximized.Many healthcare strategieswere utilized
by master's-educated nurses during the interventions
described by these studies. In the palliative care study, mas-
ter's-educated nurses adopted a case management and
educational approach that encouraged and empowered pa-
tients to actively self-manage their condition [12]. Afterwards,
these nurses also effectively tracked the month-to-month
outcomes of their patients. In the study that examined
depressive symptoms in post-stroke patients [18], master's-
educated nurses focused on setting realistic expectations for
i n t e r n a t i o n a l j o u r n a l o f nu r s i n g s c i e n c e s 2 ( 2 0 1 5 ) 4 1 4e4 2 1 421the post-stroke patients and helping them identify realistic
pleasant events to focus their attention on. Master's-educated
nurses also provided effective support to other caregivers,
alleviating their caregiving burden and helping them acquire
necessary resources during emergency situations. In the
study that examined depression [19], the master's-educated
nurses administered cognitive behavior therapy (CBT) to the
patients five days a week. During these sessions, patients
were instructed to identify their thoughts, moods, behaviors
and reactions to small as well as big moments. In the study on
transitional care [15], the master's-educated nurses directed
discharge planning and home follow-up with an emphasis on
applying educational and behavioral strategies in the home to
assess patients' unique needs. The nurses were also readily
accessible to the interdisciplinary medical team members for
consultation. The ability of master's-educated nurses to
implement all of these techniques enables them to fill a va-
riety of healthcare roles and flexibly and effectively maximize
the quality of patient care.5. Conclusions
Increasing master of nursing education programs can poten-
tially alleviate many urgent healthcare issues. Master of
nursing education deserves more attention at the academic
and policy level. This review provides an important reference
for Chinese nursing educators and policy makers as they
develop improved nursing programs in the future. Due to the
lack of appropriate references in the Chinese literature data-
base, the significant potential benefit of increased master's-
educated nurse development programs and the potential
healthcare improvements that would result are currently
underestimated in China. More attention should be given this
topic from educational, political and academic perspectives.Conflicts of interest statement
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